The genomes of species of Escherichia coli (E. coli) show an extraordinary amount of diversity, which include commensal strains and strains belonging to different pathovars. Many strains of E. coli, which can cause mild or severe pathologies in humans, have a commensal ancestor. Understanding the evolutionary changes that can lead to a transition from commensal to pathogen is an important task, which requires integration of different methodologies. One method is experimental evolution of bacteria, in controlled environments, that mimic some of the selective pressures, likely to be important during the transition to pathogenesis. The success of such a transition will depend, at least partially, on ability of E. coli to adapt to the presence of cells of the immune system. Here, we describe a protocol for performing experimental evolution of a commensal strain of E. coli, a derivative of the well studied K12, under the constant selective pressure imposed by cells of the innate immune system, specifically RAW 264.7 murine
6. Remove supernatant and re-suspend pellet in the same volume of RPMI-Strep media (7.5 ml for each falcon tube) (Note 3). 7. Count MΦ in the Neubauer cell counter with Trypan blue viability dye (use 10 μl of cell suspension with 10 μl of dye) and use approximately 0.7-1.3 x 10 6 cells/ml for activation.
Allow the dye to stain for approximately 5 to 15 min. If cells are exposed to extended period of time to this dye, viable cells, as well as nonviable cells, may begin to uptake dye.
8. Transfer this amount of cells into a 25 cm 2 flask (8 ml total volume) and activate them with CpG-ODN at a final concentration of 2 µg/µl for 24 h (Note 4). 9. Grow E. coli -CFP (or YFP) bacterial population from the frozen stock in RPMI-Strep media in the 12-well plates (3 ml of the total volume for each well) for 24 h in the same conditions as the cell cultures (CO2 incubator at 37 °C and 5% CO2) (Note 5). 12. Centrifuge MΦ cell suspension in one 15 ml Falcon tube at 1,000 rpm for 5 min and resuspend using RPMI-Strep at the same volume.
13. After counting the cells, seed activated MΦ at 0.8-1.6 x 10 6 cells/ml in 12-well microtiter plates (3 ml of total volume for each well).
14. Allow cells to attach in the 37 °C, 5% CO2 incubator for 2 h. 17. Infect activated MΦ at the multiplicity of infection (MOI) of 1 to 1 (10 6 bacteria/ml to 10 6 MΦ/ml). 20. Centrifuge MΦ cell suspension in one 15 ml falcon tube at 1,000 rpm for 5 min and resuspend using RPMI-Strep at the same volume.
21.
After counting the cells, seed activated MΦ at 0.8-1.6 x 10 6 cells/ml in 12-well microtiter plates (3 ml of total volume for each well) and allow cells to attach in the 37 °C 5% CO2 incubator for 2 h. 25. Use this bacteria to infect activated MΦ again (from flask B) at the multiplicity of infection (MOI) of 1 to 1 (10 6 bacteria/ml to 10 6 MΦs/ml).
After
26. Freeze a sample of the bacterial culture every day and keep your stocks ("fossil records") at -80 °C.
27. Repeat steps from Day 2 and Day 3 to continue with evolution experiment (Note 8).
Notes

1.
To be able to repeat the same protocol every day, maintain MΦ always in the two 75 cm 2 culture flasks. Use MΦ from the flask A for every odd and the flask B for every even day of evolution experiment. To estimate confluency compares the amount of space covered by cells with unoccupied spaces.
(check: http://www.abcam.com/ps/pdf/protocols/cell_culture.pdf).
2. If MΦ culture has many dead (aggregated or detached) cells centrifuge at 800 rpm, this way healthy cells will pellet at the bottom of the tube and dead cells will remain mainly in the supernatant. d. Use this stock to start evolution experiment. 5. You can use the following dilution to count in the flow cytometer: 10 µl of bacterial culture (diluted 1: 100), 10 µl of beads and 180 ml PBS.
6. You can also detach MΦ, by bending a blue 1,000 µl pipette tip and using it as a scraper.
Remember that for each replicate well you need to use a new sterile scraper. Copyright © 2014 The Authors; exclusive licensee Bio-protocol LLC.
